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1 Introduction
Orthogonal polynomials and their integrals are used for basis representations in physics problems. Integrals
involving product of Hermite polynomials like,
Iam,n,p,... =
∫
∞
−∞
[
exp−x
2/aHm(x)Hn(x) . . .
]
dx while (ℜ(a) > 0), (1)
was solved in [1]. A similar product of associated Laguerre polynomials
Ia(p1,l1),(p2,l2),...,(pn,ln) =
∫
∞
0
[
exp−x
2/a Ll1p1(x)L
l2
p2 (x) . . . L
ln
pn(x)
]
dx while (ℜ(a) > 0, pi ≥ 0, li ≥ 0), (2)
does not have a closed form expression. In this article we present a discrete sum formula for Eq.(2), by using
the following identities for the associated Laguerre polynomial and an integral formula [2],
Lαn(x) =
n∑
m=0
[
(−1)m
(
n+ α
n−m
)
xm
m!
]
, (3)
∫
∞
0
xm exp (−βxn) dx =
Γ [(m+ 1)/n]
nβ[(m+1)/n]
,while ℜ(β) > 0,ℜ(m) > 0,ℜ(n) > 0. (4)
2 Results
The closed form expression of the overlap-integral is given by the nested sum,
Ia(p1,l1),(p2,l2),...,(pn,ln) =
(p1,p2,...,pn)∑
(q1,q2,...,qn)=0

 (−1)
∑
n
i=1
qi∏n
i=1 qi!
n∏
i=1
(
pi + li
pi − qi
)
×
a
(
1+
∑n
i=1
qi
2
)
2
Γ
(
1 +
∑n
i=1 qi
2
)
 . (5)
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